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ABSTRACT
Governments around the world have responded to the COVID-19
outbreak with a mix of policies. The strictest responses of the
New Zealand government are notable, given their abilities to con-
tain and limit the spread of the virus. However, their impacts on
stock returns remain unclear. This paper investigates the impact
of three policies, namely lockdown, the stimulus package, and the
travel ban, on the returns of 14 New Zealand industry stock indi-
ces. Using daily data from 1 January 2019 to 25 August 2020, evi-
dence points to a heightened level of integration among the
various industry stock indices during the early stages of the pan-
demic. Only lockdown has had a positive impact on aggregate
stock returns, suggesting its ability to raise investors’ confidence
in the overall stock market. At the industry level, the impact of
the three response policies is generally positive but heteroge-
neous across industry stock indices. Notably, none of the three
adopted policies significantly impact technology, healthcare, and
real estate returns.
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1. Introduction

The COVID-19 outbreak was a seismic health shock that ravaged human lives and
provoked tremendous fear on a societal level. As of mid-August 2020, the total death
toll from COVID-19 exceeded 850,000, and the number of confirmed cases reached
30 million. Most governments across the globe were unprepared for such a pandemic.
However, they managed to respond by designing and implementing a mix of
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measures and policies that were frequently eased or tightened according to the virus’s
speed of containment or sweep. While the responses seeking to slow down the spread
of COVID-19 differ in their severity and nature across countries and regions, they
generally cover health measures related to early case-detection, extensive testing, con-
tact-tracing strategies, and isolation, as well as other measures and policies (e.g. social
distancing, border control, lockdown). In addition to its devastating effects on human
life, COVID-19 abruptly emerged as a systemic risk that shapes global economic
activities in their various sectors (Baker et al., 2020). Its rapid spread across the globe
has led to a global rout of financial markets (Rizvi et al., 2020). In fact, COVID-19
has triggered business closures and a reduction in the workforce. For example, indus-
trial production decreased by almost 20% on average in more than 90% of countries.1

Many countries have experienced direct economic costs due to lockdowns and indir-
ect economic costs arising from value chain disruptions. The decrease in the global
demand for goods and services has led the global economy into a severe recession of
a magnitude not seen since the Great Depression. Accordingly, economic support
packages and stimulus (e.g., income support and tax relief) have been adopted to
lessen the adverse economic effects of COVID-19 on society.

New Zealand’s battle against COVID-19 is considered one of the most successful
among the 37 countries of the Organization for Economic Cooperation and
Development (OECD) (Mazey & Richardson, 2020). It has so far managed to sub-
stantially decelerate the pace of coronavirus transmission among its residents2. Based
on statistics from the New Zealand Ministry of Health, as of the end of August 2020,
the number of confirmed COVID-19 cases (1,397) and deaths due to COVID-19 (22)
remained the lowest among the 37 OECD countries3. This nation of five million peo-
ple joined prime minister Jacinda Ardern as a harmonised team to combat COVID-
19, which has intensified public confidence and devotion in applying onerous restric-
tion measures that ultimately resulted in effective contamination of the virus, includ-
ing a period of 102 days with no infections or community transmission from 1 May
2020 to 10 August 20204. To confront the pandemic and keep its citizens safe as well
as cope with its adverse economic costs, New Zealand’s government adopted three
main response policies (lockdown, a stimulus package, and a travel ban). Notably,
lockdown and the travel ban have undoubtedly induced negative economic effects
that were remedied by the government’s stimulus program to support businesses and
unemployed staff.

On the stock market level, COVID-19 has provoked a spike in the level of uncer-
tainty, and equity prices dropped. Over the period 24 February 2020 to 23 March
2020, New Zealand’s major equity index, the NZ50 index, declined by 30%. At the
disaggregated level, equity indices exhibited losses, especially financial, industrial, and
airline and travel stocks. In the financial sector, non-performing loans increased sub-
stantially during the COVID-19 crisis. Many individuals and corporations struggled
to obtain cash and pay debt services, which was coupled with a low-interest-rate
environment that ultimately squeezed corporate profit margins and corporate earn-
ings and, thereby, the stock prices of financial companies. In the travel and leisure
industry, spending has been considerably hit by the lockdown measures and travel
ban, which weakens the performance of this industry. As for consumer staple
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companies, they were more resistant to the pandemic, and some survival supplies
showed positive purchase upticks. Ultimately, the impacts vary depending on how the
restraint and control measures affect firms and sectors. For example, the factors that
could shape the degree of impact on firms and thereby sectors and industries include
the production capacity of the firm, its level of integration in local and international
production networks, and the nature of the market that they serve (i.e. domestically
oriented or concentrated on export/import). Based on those factors, some firms and
sectors were better positioned to rapidly respond to the challenges and uncertainty
arising from COVID-19 by adapting their operations to lessen the adverse effect of
the pandemic on their activities. By late August 2020, the NZ50 managed to recover
most of its losses as it seemed that the implementation of the governmental response
policies succeeded in re-establishing investor confidence. However, the industry
equity indices exhibit heterogenous performances.

There has been an increase in literature dealing with COVID-19 and governmental
policies. However, it mostly focuses on the effectiveness of contamination measures
in reducing the number of COVID-19 cases and casualties (Carraro et al., 2020;
Dergiades et al., 2020), the price reaction and performance of equity funds during the
pandemic while considering their level of higher human capital efficiency (Mirza
et al., 2020a, 2020b; Yarovaya et al., 2021), and the variation in government responses
across countries (Greer et al., 2020; Hale et al., 2020). Policies and measures regarding
social distancing and closing borders are shown to be effective tools to stop the virus
from spreading (Phan & Narayan, 2020). They have been appreciated in New
Zealand (Mazey & Richardson, 2020). However, it is not clear how the various gov-
ernment policies related to COVID-19 have affected New Zealand’s industry
stock returns.

Considering the above discussion and motivated by the New Zealand particularity
and the lack of related empirical studies, the purpose of this paper is to examine the
effects of governmental response policies (lockdown, the stimulus package, and the
travel ban) to COVID-19 on aggregate and industry stock returns in New Zealand.
For this purpose, we first model the dynamic conditional correlation among the 14
industry stock returns using the DECO-GARCH model (Engle & Kelly, 2012) and
then use a multiple regression framework (Narayan et al., 2021) to assess the effects
of three policies on stock returns and equi-correlation while considering several con-
trol variables. By using daily data for the period of 1 January 2019 to 25 August
2020, the early stages of the COVID-19 outbreak, we find evidence of a heightened
level of integration among the various industry stock indices. Further analysis unfolds
that only lockdown has had a positive impact on aggregate stock returns, suggesting
its ability to raise investors’ confidence in the overall stock market. At industry level,
the impact of the three response policies is generally positive but heterogeneous
across industry stock indices. Notably, none of the three adopted policies significantly
impact technology, healthcare, and real estate returns.

Under the seismic health shock and the systemic market risk, our above analysis is
informative to understand how the three adopted governmental policies have
impacted New Zealand’s stock market returns at both aggregate and industry levels.
This is crucial not only because the stock market is a barometer of the economy but
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because such understanding helps governments in drawing lessons regarding optimal
and anticipatory policymaking at the industry level during severe health crises such
as the COVID-19’s. This also allows investors and portfolio managers to make a
more refined portfolio diversification and risk management decisions, given their ten-
dency to engage in switching activities across the various industry stock indices5.
Accordingly, uncovering the effects of the governmental policies on industry stock
returns would make investors and portfolio managers more informed about the fac-
tors that shape equity returns. These will ultimately help optimise decision-making
regarding price discovery and portfolio diversification during the COVID-
19 outbreak.

Our contribution to the academic literature concerns several fronts. First, our cur-
rent study adds to previous studies (e.g. Phylaktis & Xia, 2009; Dungey & Gajurel,
2014) that show an increase in the level of integration among industry stock returns
during times of crisis. For example, Phylaktis and Xia (2009) indicate strong comove-
ment among industry stock returns in Europe, Asia, and Latin America and highlight
the industry stock heterogeneity of comovement. Secondly, our paper extends the
analysis of Mazey and Richardson (2020), which appreciates the effectiveness of
anticipatory policy making in New Zealand but disregards the effects of the govern-
ment’s response to COVID-19 on aggregate and industry stock returns. Few studies
(Phan and Narayan, 202; Rababah et al., 2020) consider the COVID-19 outbreak and
the aggregate stock market data, ignoring the heterogeneity in the effects across
industry stock returns in the particular context of New Zealand. Third, our paper
expands the literature dealing with the factors driving the returns and affecting the
stability of stock markets during stress periods (Bhargava et al., 2012). In this regard,
our analyses show that the effects of various governmental policies differ according to
the type of policies. Their effects are not the same across industries, which ultimately
highlights the importance of industry (or sector) factor risks in portfolio management
(Arouri et al., 2011; Balli et al., 2020).

The rest of the paper covers a review of the related studies (Section 2), a descrip-
tion of the dataset and methods (Section 3), a presentation and discussion of empir-
ical results (Section 4), and some concluding remarks (Section 5).

2. Literature review

Our current study draws from two strands of literature: (1) equity industry integra-
tion and (2) factors and policies affecting stock returns, including those related to the
COVID-19 outbreak.

2.1. Equity industry integration

Equity market integration is an attractive research area that has been broadly exam-
ined, with a particular focus on its sectoral space. Carrieri et al. (2004) consider G7
stock indices at the sectoral levels within a conditional asset pricing framework. They
show that global industry risk is not priced for all industries and provide evidence of
industry-level segmentation. Berben and Jansen (2005) assess market integration in
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Japan, Germany, the UK, and the US and reveal evidence of intensified correlations
across countries and sectors. Phylaktis and Xia (2009) focus on equity market linkages
at the sectoral level in Europe, Asia, and Latin America. Using an asset pricing frame-
work, they support the sector heterogeneity of contagion and highlight the possibility
of exploiting portfolio diversification. Choudhry and Osoble (2015) study the
dynamic linkages between industry stock returns of the US and large emerging mar-
kets. They show heightened linkages at the time of market turbulence and provide
evidence of potential diversification benefits at the industry level. Our current study
is related to this strand, although our focus is different as it considers equity industry
integration in the understudied and small open economy of New Zealand that has a
higher degree of trade and financial openness under the unprecedented COVID-
19 risk.

2.2. Governmental policies in response to COVID-19 and stock returns

The main focus of our study is to assess how government policies adopted in
response to COVID-19 have affected industry stock returns in New Zealand.
According to Baker et al. (2020), the abrupt emergence of COVID-19 has led to a
spike in the level of global economic uncertainty. Some studies focus on the COVID-
19 outbreak and financial markets. They examine safe-haven assets (Gupta et al.,
2021), market uncertainty and return connectedness (Bouri et al., 2020, 2021; Naeem
et al., 2021a), and market efficiency (Aslam et al., 2020; Naeem et al., 2021b). Phan
and Narayan (2020) focus on the link between COVID-19 deaths and stock market
returns in 25 countries. They highlight the overreaction and market correction by
showing that the reaction of the stock market returns was negative at the early stages
of the COVID-19 outbreak, but mostly became positive with time, suggesting a mar-
ket correction. Mirza et al. (2020c) focus on the effect of the pandemic on EU cor-
porate solvency and provide some policy responses. They show that firm solvency
deteriorates during the pandemic and that manufacturing, mining, and retail sectors
are very vulnerable to a decrease in market capitalisation and a fall in sales revenues.
Our current paper is different in several aspects. First, the existing literature generally
overlooks the effects of policies adopted by governments in response to COVID-19
on stock market returns, especially at the industry stock returns. Instead, previous
studies (e.g., Rababah et al., 2020) apply an event study to uncover the effect of the
COVID-19 outbreak on stock sector returns in China. Shahzad et al. (2021a, 2021b)
indicate evidence of heterogeneity in the pandemic effect on the performance of the
American and Chinese equity sectors and their relationships. Secondly, our current
study addresses a research gap that involves the context of New Zealand and consid-
ers the heterogeneity of the industry stock returns. In the context of New Zealand,
Mazey and Richardson (2020) draw lessons from the New Zealand response to
COVID-19 while highlighting the necessity for anticipatory policy formulation. Balli
et al. (2020) study returns and volatility transmission from local and global economic
policy uncertainties (EPU) and sectoral stock indices. They point to how the respon-
siveness of some industry returns to both local and global EPU is closely related to
whether the sector is domestically oriented or is dependent on export/import. Our
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current study is one of the first to uncover the effects of the various government poli-
cies related to COVID-19 on industry stock returns in New Zealand.

3. Research design

3.1. Data description

We use daily data for the period of 1 January 2019 to 25 August 2020 to investigate
the reaction of various New Zealand industries to the government’s response to the
COVID-19 crisis. New Zealand’s government, like many others around the world,
adopted a number of policies to manage the crisis caused by COVID-19. Such poli-
cies include restrictions on the domestic movement of people or lockdown, an eco-
nomic response by offering stimulus packages such as wage subsidy, and the closure
of international borders or a travel ban.

We select New Zealand as the appropriate lens for understanding the impact of
government policies to eradicate COVID-19 and industry reaction because New
Zealand remained community transmission-free for 102 days, which is the longest
period any country remained community transmission-free before the emergence of
the second wave. New Zealand’s early action to implement lockdown and border clos-
ure, which the Prime Minister termed ‘go early and go hard’, has been acclaimed glo-
bally as the ‘role-model’ strategy for managing the spread of the virus. The World
Health Organization (WHO) also praised it on their website6. New Zealand adopted
one of the strictest lockdown strategies when only a few COVID-19 cases started to
emerge; some other countries with denser populations and higher numbers of con-
firmed cases remained in far less strict lockdowns. New Zealand was able to relax its
lockdown (move down from level 4 to level 3) within only five weeks. Therefore,
implementing lockdown early, with only a few cases, led to an early opening of their
economy, where it could operate without any restrictions. However, such a strict
measure has been criticised by the country’s political party opposition as well as an
Australian economics journalist, who stated that such strategy took a sledgehammer
to New Zealand’s economy7. Although New Zealand succeeded in controlling the
virus, the impact of such government initiatives on the economy is extremely com-
plex and beyond the scope of this paper; therefore, it provides us an interesting set-
ting to explore how such COVID-19 related government response factors impact
industry level returns.

The dates for each of the government policies, i.e. lockdown (LOCKDOWN),
stimulus package (STIMULUS), and travel ban (TRAVEL) are collected from various
internet sources. New Zealand’s government initiated four levels of lockdown, where
level 4 was a complete lockdown with only essential businesses operating, and level 1
meant normal movement for people inside the country. New Zealand entered level 4
of lockdown on 25 March 2020 and moved down to level 3 on 27 April 2020. At level
38, in addition to essential businesses, those businesses that could not operate in the
‘work from home’ model, such as takeaway restaurants and drive-thrus, were allowed
to operate. LOCKDOWN is a dummy variable that takes the value of one for the days
New Zealand remained at lockdown and zero otherwise. On 17 March 2020, New
Zealand’s government announced an initial NZD 12.1 billion scheme to protect
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businesses and workers for the first time. This initial stimulus package was equivalent
to approximately 4% of New Zealand’s annual GDP. STIMULUS, another government
policy, is a dummy variable that takes the value of one from the day the stimulus
package has been announced and zero otherwise. From 19 March 2020, only New
Zealand residents and citizens were allowed to enter New Zealand from overseas.
Thus, our last government policy variable, TRAVEL, is a dummy variable that takes
the value of one from the day of border closure and zero otherwise.

Regarding the potential heterogeneity of the impact of the COVID-19 outbreak on
the various equity industry indices, it is well recognised that service industries such
as tourism, hospitality, and transportation have undergone significant losses due to
travel restriction. For example, travel restrictions were very harmful to the oil indus-
try as it heavily depends on transportation and economic activities. Furthermore, the
manufacturing industry has shown high sensitivity to the COVID-19 quarantine
measures through the spike in layoffs. Mirza et al. (2020c) show that the manufactur-
ing, mining, and retail sectors are most vulnerable to insolvency during the COVID-
19 pandemic. In contrast, there has been an increase or at least a stability in the
demand for the goods and services of certain industries and sectors such as health-
care, online entertainment, information technology, and telecommunication services,
which also stem from their no-cyclicality resilience to business cycle fluctuations and
the growth and innovation opportunities that the COVID-19 pandemic brought to
these industries. Accordingly, we argue that the economic impact of each of the three
adopted policies is not the same on the various equity industry indices, and we fur-
ther indicate that the impact would depend on the ability of each policy to ease the
pessimism and fear of households and investors arising from the pandemic.

All the financial data are collected from DataStream for the New Zealand equity
industry indices to develop industry returns. DataStream’s industrial indices comprise
five levels, of which level 1 is the total market index for each industry, including all
the subsectors. Thus, in this study, we use 14 industries from level 1. Our interest is
in calculating industry-level returns; thereby, we use the NZX 50 (NZ50) index as the
benchmark market index. Furthermore, we compute the log-difference returns for the
industry-level prices and NZ50 index.

3.2. The DECO-GARCH model

Multivariate GARCH (MGARCH) models are deployed to capture the correlations
among various markets or assets (Bauwens et al., 2006; Kang et al., 2017;
Silvennoinen & Ter€asvirta, 2009). One of the limitations of multivariate GARCH
models is it is difficult to estimate all GARCH parameters with a high number of var-
iables due to the extremely complicated structure of the multivariate covariance;
therefore, the DCC-GARCH model was proposed by Engle (2002) to overcome the
limitation. However, the limitation of the DCC-GARCH model is it can only be suc-
cessfully applied up to 100 assets, beyond which the estimation becomes more diffi-
cult with the increase in dimension (Engle & Sheppard, 2001). The DECO-GARCH
model proposed by Engle and Kelly (2012) is successful at eliminating both computa-
tional and presentational complications related with high-dimension systems (Aboura
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& Chevallier, 2014; Kang et al., 2017; Pan et al., 2016); thus, the DECO model can be
considered as a modified version of DCC model. An advantage of DECO-GARCH is
that the correlations between all pairs of assets are equal, while their common equi-cor-
relation is time-varying. A second benefit of using the DECO-GARCH model is that the
forecasting ability during crisis periods is superior (Clements et al., 2015). In this study,
we quantify the linkage among 14 industries; therefore, the DECO-GARCH is the most
appropriate model for the purpose of our research.

Consider a vector of rt return series rt ¼ r1, t , . . . . . . :, rn, t :

rt ¼ oþ lrt�1 þ et (1)

where o is a vector of constant terms, and 2t ¼ 21, t , . . . . . . :, 2n, t is the vector of
error terms.

Next, we estimate the conditional volatilities v2i, t from the univariate GARCH (1,1)
process specified as below in Eq. (2):

v2i, t ¼ uþ ae2i, t�1 þ bv2i, t�1 (2)

where u > 0, a � 0, and b � 0, and aþb < 1.
We use the DCC model specification (Engle, 2002) in order to obtain the dynamic

correlations between the analysed variables. Assume that Et�1 et½ � ¼ 0 and
Et�1 ete

0
t

� � ¼ Ht , where Et :½ � is the conditional expectation on using the information
set available at time t. The conditional variance–covariance matrix, Ht , is as follows:

Ht ¼ D1=2
t RtD

1=2
t (3)

where Rt ¼ ½qij, t� is the conditional correlation matrix, while the diagonal matrix of
the conditional variances is given by Dt¼ diag(v1, t , . . . . . . :, vn, t). Engle (2002) mod-
els the right-hand side of Eq. (3) rather than Ht directly by proposing the following
dynamic correlation structure:

Rt ¼ fM�
t g�1=2MtfM�

t g�1=2 (4)

M�
t ¼ diag½Mt� (5)

Mt ¼ qi j, t½ � ¼ 1� a� bð ÞSþ aut�1u
'
t�1 þ bMt�1 (6)

where ut½ui, t , . . . . . . :, un, t�0 is the standardised residuals (i.e. ui, t ¼ 2i, t=vi, t). S �
Sij½ � ¼ E utu

0
t

� �
is the (n x n) unconditional covariance matrix of ut; and a and b are

non-negative scalars satisfying (aþ b) < 1). The resulting model is called the DCC-
GARCH model.

In this context, Aielli (2013) proves that the estimation of the covariance matrix
Mt in this way is inconsistent since E Rt½ � 6¼ E½Mt�, and suggests the following consist-
ent model with the correlation-driving process (cDCC):
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Mt ¼ 1� a� bð ÞS� þ aðM�1=2
t�1 ut�1u

'
t�1M

�1=2
t�1 Þ þ bMt�1 (7)

where S� is the unconditional covariance matrix of M�1=2
t ut:

Based on Engle and Kelly (2012) suggestion we model qt by deploying the cDCC
process to obtain the conditional correlation matrix Mt, then taking the mean of its
off-diagonal elements. This approach is known as DECO approach as it reduces the
estimation time. The scalar equi-correlation is defined as follows:

qDECOt ¼ 1
nðn� 1Þ J 'nR

cDCC
t Jn � n

� �
¼ 2

nðn� 1Þ
Xn�1

i¼1

Xn

j¼iþ1

qi j, tffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
qii, t qjj, t

p (8)

where qi j, t¼qDECOt þ aDECO ui, t�1uj, t�1 � qDECOt

� �þ bDECO qij, t � qDECOt

� �
, which is the

ði, jÞth element of matrix Mt from the cDCC model. We then use this scalar equi-
correlation to estimate the conditional correlation matrix as follows:

Rt ¼ 1� qtð ÞIn þ qt Jn (9)

where Jn is the n x n matrix of ones, and In is the n -dimensional identity matrix.
This process allows us to represent the degree of comovement of a group of indus-
tries with a single time-varying correlation coefficient.

3.3. Regression model

Following the model specification of Garcia (2013) and Narayan et al. (2021), we
employ the ordinary least square (OLS) regression model using the daily stock
returns. Notably, the p-values are generated after correcting for Newey and West
(1987) standard errors that are robust to heteroskedasticity and autocorrelation. Our
regression model is as follows:

RTNt ¼ Aþ
X5
i¼1

ciCOVFACt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11RTNt�1 þ c12VOLt�1 þ et (10)

where RTNt is the industry stock return; COVFACt is one of the three COVID-19
related government response factors, i.e. i) LOCKDOWN, ii) STIMULUS, or iii)
TRAVEL. Based on prior studies (e.g., Narayan et al., 2021); Narayan & Sharma,
2011; we control for oil price effects (OIL), day of the week effects (MONDAY,
TUESDAY, THURSDAY, and FRIDAY), stock return volatility (VOL). OILt is the
crude oil price returns (WTI crude oil price), and MONDAYt, TUESDAYt,
THURSDAYt and FRIDAYt are dummy variables.
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4. Empirical results and analysis

4.1. Summary statistics

Figure 1 plots the evolution of log-returns over our sample period for each of the 14
industries and market index NZ50. Over our sample period, almost all the industries
and market indexes exhibit fairly small and stable returns during 2019. Large variabil-
ity in returns is evident in TELE (telecom), COSTP (consumer staples), and FDBEV
(food and beverage). On 30 January 2020, the WHO announced COVID-19 as a glo-
bal outbreak, and later on 11 March 2020, declared that the outbreak was a pan-
demic. New Zealand’s government either announced or initiated policies to manage
the COVID-19 crisis near the end of the first quarter of 2020 (stimulus packages
announced on 17 March 2020; international travel ban from 19 March 2020; lock-
down from 25 March 2020). Therefore, it is evident from Figure 1 that near the end
of the first quarter of 2020, all the 14 industries experienced very large price volatility;
however, this variability in return is less pronounced in COSTP (consumer staples),
FDBEV (food and beverage) and UTILS (utilities).

Figure 2 shows the dynamic equi-correlation graph. We observe a large day-to-day
time variation in the equi-correlation dynamics that ranges from approximately
�0.015 to 0.067. The correlations among the industry returns start to increase from

Figure 1. Evolution of return series for NZ50 market index and industries.
Note: Time-period spans from January 1, 2019 to August 25, 2020. NZ50 (NZX 50 index), TECH (technology), TELE
(telecom), HLTH (healthcare), FIN (financials), FINS (financial services), RLEST (real estate), COSTP (consumer staples),
FDBEV (food and beverage), INDUS (industrials), INDGS (industrial goods), BMATR (basic materials), BRESR (basic
resources), ENEGY (energy) and UTILS (utilities).
Source: Author’s Computation.
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the end of February 2020 until the end of March 2020 with a peak around the middle
of March, approximately 0.067, which is the period when the WHO declared COVID-
19 a pandemic and the New Zealand government started initiating policies to control
the global crisis. An interesting observation is that this equi-correlation shows a mean-
reversion pattern around the WHO’s announcement (on 30 January 2020) that
COVID-19 was a global outbreak. After the announcement from the beginning of
February 2020, the equi-correlation has a steady and substantial increase that implies a
strong comovement and an increase in the level of integration among industries. Using
U.S. sectoral data, Barun�ık et al. (2016) document an increased connectedness among
industries during the global financial crisis (GFC). This also indicates that for New
Zealand, a global economic crisis caused by the COVID-19 can lead to contagious
effects. For example, if an industry such as travel and leisure encounters a major crash,
it will have a spill-over impact on other industries and sectors such as energy. In other
words, this finding could also be attributable to investors’ pessimism and fear due to
COVID-199. For example, many individuals were using their houses as Airbnb or stu-
dent accommodation, which helped them to pay off their mortgages. However, due to
travel restrictions, such a source of household income has disappeared, and coupled
with job losses, many individuals became unlikely to pay off their mortgages in a timely
manner. Such a policy not only has a direct impact on real estate, but also indirect
impact on financials, financial services, and consumer staples industries. Hence, invest-
ors’ pessimistic sentiment resulted in a hedging contagion.

Descriptive statistics of NZ50 and industry-wise returns for our sample period are
reported in Table 1. Over the study period from 1 January 2019 to 25 August 2020,
TECH (HLTH) has the lowest (highest) average return �0.244% (0.142%). The

Figure 2. Dynamic Equi-correlation among the NZ sectors.
Note: The dynamic equi-correlation among the NZ sectors is estimated using DECO-GARCH (1,1).
Source: Author’s Computation.
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median return value of TECH and HLTH is 0.006 and 0.073, respectively. The aver-
age highest return by HLTH could be attributable to the New Zealand government’s
economic stimulus package that includes NZD 500 million for healthcare funding.
TELE exhibits the least volatility, whereas TECH is the most volatile. The high volatil-
ity in TECH is evidence that no industry is shielded from economic impact due to
COVID-19. As of 31 March 2020, the top 25 tech firms have experienced an 11.9%
decline in aggregate market capitalisation10. The New Zealand TECH industry has
suffered due to triple challenges posed by the public health crisis, countrywide over-
night digitisation, and economic recession11. From Jarque-Bera (JB) statistics, it is
apparent that all the return series are not normally distributed. The Augmented
Dickey-Fuller (ADF) test results indicate that all return series are stationary at the 1%
significance level.

4.2. Regression results

Table 2 reports OLS regression results for the association between each of the three
government response strategies and NZ50 market returns using Eq. (10). The p-val-
ues are generated after correcting for Newey and West (1987) standard errors that
are robust to heteroskedasticity and autocorrelation. The sum of lag coefficients and
p-values of the Wald test explore the null hypothesis of

P5
i¼1 ci ¼ 0: We test

LOCKDOWN, STIMULUS, and TRAVEL over a week (five days); thereby, the regres-
sion models include five lags.

To interpret the results with five lagged coefficients for each of the COVID-19
response factors, we rely on the sum of the effects by employing the Wald test follow-
ing Narayan et al. (2021), which produces the joint null hypothesis that the sum of
the effects over the five days is zero. When shocks continue over time, it is crucial to
observe the sum effects as it gives the accumulated or net effect of the shock. Wald
test results are reported on the last row of the table. Based on the Wald test, we find
that LOCKDOWN has a positive impact on NZ50 market returns (coefficient 0.335;
p< 0.05). This implies that the government initiative to lockdown, in general, has
increased investors’ confidence in the market. Narayan et al. (2021) find that in
Canada, France, Japan, the UK, and the US, each day of lockdown has improved
stock returns.

However, the coefficients of the Wald test for STIMULUS (coefficient 0.272) and
TRAVEL (coefficient 0.217) are insignificant; thus, unlike lockdown, government pol-
icy to rescue the economy with a stimulus package and reduce imported cases by
imposing an international travel ban has no impact on NZ50 market returns.
According to Narayan et al. (2021) in France, Germany, Japan, and Italy stimulus
packages had no impact on stock returns, and a travel ban was ineffective in
Germany and Italy. The insignificant results from border closure could be attributed
to the fact that New Zealand universities are expected to lose approximately NZD
400 million by 2021 from international students12. Some of the tertiary educational
institutions have already been through restructuring or are temporarily closed.
Although the economic stimulus package has been extended, the uncertainty remains
once the extension period is over because tourism and aviation sectors are unlikely to
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return to pre-COVID-19 level operation as long as there is a restriction on inter-
national travel. Such a direct and indirect impact of government policies to fight
against COVID-19 induces nervousness among investors.

The impact of government policies on market returns provides only a partial
image; thus, in order to have a more in-depth understanding of how government pol-
icies affect each industry, we investigate each of the three COVID-19 response factors
on industry returns. During the GFC, financial and household industries were under
more pressure compared to other industries, with the banking industry losing
approximately USD 13 trillion globally (McDonnell & Burgess, 2013). Economic
recessions affect each industry and country differently; therefore, similar to the GFC,
the effect of COVID-19 and government policies to manage the pandemic are likely
to have an uneven impact across industries. Moreover, according to an article by

Table 2. Effect of COVID factors (Lockdown, Stimulus package and Travel ban) on NZ50
market returns.

Lockdown Stimulus Travel

COVFACt�1 5.041��� �0.094 1.472���
(1.082) (0.810) (0.625)

COVFACt�2 �4.975��� �4.035��� �9.404���
(0.380) (0.437) (0.435)

COVFACt�3 2.156��� 5.511��� 16.844���
(0.522) (0.885) (1.107)

COVFACt�4 �0.314 �9.347��� �8.561
(0.634) (0.441) (1.535)

COVFACt�5 �1.573��� 8.238��� �0.133
(0.528) (0.293) (0.638)

OILt�1 �0.001 �0.012 0.017
(0.021) (0.023) (0.018)

MONDAY t �0.322 �0.197 �0.139
(0.213) (0.152) (0.147)

TUESDAY t 0.156 0.191 0.175
(0.133) (0.136) (0.139)

THURSDAY t �0.249 �0.143 �0.158
(0.166) (0.145) (0.162)

FRIDAY t �0.163 �0.166 �0.124
(0.140) (0.137) (0.126)

RTNt�1 0.032 0.074 0.214��
(0.148) (0.149) (0.099)

VOLt�1 �0.281 0.082 �0.061
(0.253) (0.264) (0.205)

C 0.338� 0.023 0.103
(0.200) (0.175) (0.166)

�R2 0.085 0.208 0.301
Wald 0.335�� 0.272 0.217

(0.170) (0.183) (0.142)

Note: Regression model.
Source: Author’s Computation.

RTNt ¼ Aþ
X5

i¼1
ciCOVFACt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11RTNt�1 þ c12VOLt�1 þ et

The p-values are generated after correcting for Newey and West (1987) standard errors that are robust to heteroske-
dasticity and autocorrelation. Sum of lag coefficients and p-values of the Wald test exploring the null hypothesis ofP5

i¼1 ci ¼ 0: Standard errors are presented in ( ).
The 10%, 5%, and 1% significance are denoted by �, ��, and ���, respectively.
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Infometrics13, accommodation and food services are likely to have the highest job
cuts, with approximately 53,000 jobs lost compared to financial and insurance serv-
ices with approximately 7,500 job cuts (second lowest). Therefore, it is of crucial
importance to investigate industry reactions to government responses.

The impact of LOCKDOWN on industry-wise returns are reported in Table 3.
Based on the Wald test, we document that the effect of LOCKDOWN is overall posi-
tive on industry-wise returns and significant for eight (TELE, FIN, FINS, INDUS,
INDGS, BMATR, BRESR, and UTILS) out 14 industries. TELE has the lowest return
(coefficient 0.272; p< 0.05) and BMATR has the highest returns (coefficient 0.855;
p< 0.05). The results from the lockdown policy indicate that the government’s
attempt to restrict movements inside the country has led to an increase in investors’
confidence only in certain industries.

Table 4 reports the effect of STIMULUS on industry returns. We interpret results
based on the aggregate impact of shocks on returns with the help of the Wald test.
The reported results from Table 4 show that the impact of STIMULUS is overall posi-
tive on industry returns and significant for eight (FINS, COSTP, FDBEV, INDUS,
INDGS, BMATR, BRESR, and UTILS) out 14 industries, with UTILS having the low-
est return (coefficient 0.330; p< 0.05) and both COSTP and FDBEV having the high-
est returns (coefficient 0.619; p< 0.05). Although the stimulus package announced by
the government includes NZD 500 million for healthcare funding and NZD 600 mil-
lion for the aviation sector, such an economic stimulus package has been unable to
raise investors’ confidence for the HLTH and RLEST sectors.

Our final COVID-19 government response factor is border closure (TRAVEL).
Results related to the impact of TRAVEL on industry returns are reported in Table 5.
As mentioned earlier, economic recessions affect each industry unevenly; we find
from the Wald test that border closure has an overall positive effect on industry
returns and is significant for ten (TELE, FIN, FINS, COSTP, FDBEV, INDUS,
INDGS, BMATR, BRESR, and UTILS) out 14 industries. For these ten industries,
with each day of border closure, returns have improved by 0.257 (UTILS, p< 0.10) to
0.608 (BMATR, p< 0.05).

Table 6 reports regression results for the association between each of the three
government response strategies and the dynamic equi-correlation among industries.
The coefficients from the Wald test are negative, indicating government intervention
in the form of government policies have reduced the degree of integration and
comovement among industries; however, the results are statistically insignificant.
These insignificant results could be attributed to the global uncertainties and New
Zealand’s anticipated 250,000 job losses over the next year (Infometrics).
Accommodation and food services will have seven times more job cuts than media
and telecommunication; however, this will have an indirect spill-over effect on the
other industries.

Our findings suggest that LOCKDOWN has raised investors’ confidence in the
overall New Zealand stock market. All three COVID-19 response factors have a posi-
tive impact on investors’ confidence; however, this impact varies across industries. An
interesting observation from our findings is that none of the three factors has a sig-
nificant impact on TECH, HLTH, and RLEST returns. This implies that although the
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Table 3. Effect of Lockdown on NZ industry returns.
TECH TELE HLTH FIN FINS RLEST COSTP

LOCKDOWNt�1 16.018��� 6.914��� 2.460�� 8.340��� 8.174��� 9.652��� 4.343���
(2.212) (0.508) (1.092) (2.553) (2.560) (2.033) (0.335)

LOCKDOWNt�2 �11.542��� �7.835��� �2.145��� �4.921��� �4.832��� �5.044��� �4.608���
(1.118) (0.426) (0.283) (0.266) (0.269) (0.795) (0.299)

LOCKDOWNt�3 �6.883��� 1.172�� 3.165��� �3.042��� �3.067��� �2.903��� 3.568���
(1.128) (0.572) (0.465) (0.598) (0.573) (1.016) (0.481)

LOCKDOWNt�4 15.559��� 0.936�� �2.461��� 1.057 0.930 0.677 �1.354��
(1.264) (0.441) (0.854) (0.870) (0.879) (0.785) (0.557)

LOCKDOWNt�5 �12.082��� �0.915�� �0.799 �0.890 �0.678 �2.094�� �1.542���
(1.412) (0.465) (0.797) (1.308) (1.354) (1.071) (0.442)

OILt�1 0.025 �0.012 �0.014 0.005 0.007 0.032 0.008
(0.044) (0.020) (0.038) (0.026) (0.026) (0.023) (0.026)

MONDAYt �0.353 0.045 �0.083 �0.868�� �0.947�� �0.470 �0.409
(0.486) (0.186) (0.226) (0.443) (0.454) (0.299) (0.312)

TUESDAY t 0.553 0.268 0.053 �0.173 �0.138 �0.047 �0.112
(0.412) (0.210) (0.226) (0.203) (0.217) (0.161) (0.310)

THURSDAYt �0.320 �0.279 �0.345� �0.562�� �0.614�� �0.286 �0.453
(0.536) (0.240) (0.198) (0.237) (0.240) (0.191) (0.278)

FRIDAY t 0.098 �0.071 �0.288 �0.473�� �0.575�� �0.219 �0.340
(0.435) (0.217) (0.206) (0.233) (0.237) (0.169) (0.260)

RTNt�1 0.170 0.073 �0.007 �0.086 �0.085 �0.242 �0.007
(0.118) (0.068) (0.086) (0.150) (0.144) (0.203) (0.061)

VOLt�1 �0.279 �0.324 �0.071 �0.239 �0.239 �0.329 �11.911
(0.179) (0.302) (0.226) (0.252) (0.284) (0.249) (8.203)

C 0.282 0.413 0.312 0.597�� 0.644� 0. 466�� 21.280
(0.363) (0.359) (0.291) (0.272) (0.337) (0.215) (14.436)

�R2 0.145 0.091 0.037 0.087 0.090 0.162 0.038
Wald 1.070 0.272�� 0.220 0.544� 0.527� 0.288 0.407

(0.606) (0.135) (0.200) (0.312) (0.290) (0.211) (0.307)

FDBEV INDUS INDGS BMATR BRESR ENEGY UTILS

LOCKDOWNt�1 4.343��� 4.904��� 5.649��� 23.179��� 23.677��� �1.339 4.547���
(0.335) (1.802) (1.712) (1.610) (1.803) (1.972) (0.670)

LOCKDOWNt�2 �4.608��� �5.860��� �7.378��� �15.657��� �15.691��� �1.455�� �6.538���
(0.299) (0.285) (0.256) (2.589) (2.588) (0.736) (0.240)

LOCKDOWNt�3 3.568��� �1.155 �0.786 �12.080��� �11.817��� 5.463��� 3.999���
(0.481) (0.869) (1.090) (2.565) (2.503) (0.534) (0.397)

LOCKDOWNt�4 �1.355�� 3.445��� 2.283��� 11.174��� 11.012��� 3.565��� �0.909
(0.557) (0.742) (0.741) (2.217) (2.284) (1.079) (0.564)

LOCKDOWNt�5 �1.542��� �0.922 0.626 �5.761��� �6.405��� �5.931��� �0.812�
(0.442) (1.393) (1.431) (1.559) (1.633) (1.020) (0.425)

OILt�1 0.008 0.015 0.015 0.067 0.064 0.030 �0.003
(0.026) (0.025) (0.025) (0.052) (0.051) (0.033) (0.021)

MONDAYt �0.409 �0.732�� �0.838��� �0.439 �0.452 �0.188 �0.345
(0.312) (0.301) (0.310) (0.392) (0.397) (0.326) (0.264)

TUESDAY t �0.112 0.104 0.032 0.142 0.129 0.599 0.410��
(0.310) (0.180) (0.193) (0.300) (0.305) (0.293) (0.201)

THURSDAYt �0.453 �0.232 �0.243 0.088 0.075 �0.084 �0.047
(0.278) (0.198) (0.206) (0.288) (0.294) (0.260) (0.236)

FRIDAY t �0.340 �0.170 �0.193 0.083 0.072 �0.328 0.162
(0.260) (0.151) (0.157) (0.261) (0.262) (0.278) (0.195)

RTNt�1 �0.007 �0.036 �0.034 �0.161 �0.166 0.016 0.076
(0.061) (0.164) (0.157) (0.138) (0.141) (0.107) (0.069)

VOLt�1 �11.922 �0.124 �0.056 �0.229 �0.253 �0.155 �0.244
(8.210) (0.294) (0.277) (0.212) (0.197) (0.229) (0.169)

C 21.298 0.296 0.290 0.435 0.635 0.047 0.289
(14.449) (0.256) (0.255) (0.549) (0.615) (0.381) (0.276)

�R2 0.038 0.079 0.085 0.305 0.309 0.082 0.073
Wald 0.407 0.413� 0.395� 0.855�� 0.776��� 0.302 0.287�

(0.307) (0.242) (0.232) (0.336) (0.283) (0.292) (0.156)

Note: Regression model.
Source: Author’s Computation.

RTNt ¼ Aþ
X5

i¼1
ciLOCKDOWNt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11RTNt�1 þ c12VOLt�1 þ et

The p-values are generated after correcting for Newey and West (1987) standard errors that are robust to heteroske-
dasticity and autocorrelation. Sum of lag coefficients and p-values of the Wald test exploring the null hypothesis ofP5

i¼1 ci ¼ 0: Standard errors are presented in ( ).
The 10%, 5%, and 1% significance are denoted by �, ��, and ���, respectively. .
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Table 4. Effect of Stimulus package on NZ industry returns.
TECH TELE HLTH FIN FINS RLEST COSTP

STIMULUSt�1 �20.898��� �2.448��� 0.912 0.830 0.704 �0.874 3.320���
(2.721) (0.719) (0.815) (1.882) (1.792) (0.987) (0.309)

STIMULUSt�2 23.096��� �2.579��� �1.708��� �7.926��� �7.797��� �6.304��� �5.673���
(2.141) (0.597) (0.593) (0.737) (0.711) (0.438) (0.531)

STIMULUSt�3 1.114 3.351��� �2.325 9.577��� 9.512��� 11.552��� 9.610���
(3.569) (1.026) (1.676) (1.224) (1.209) (0.970) (1.055)

STIMULUSt�4 �29.592��� �1.047�� �1.810�� �22.400��� �22.363��� �20.743��� �11.375���
(1.022) (0.405) (0.855) (0.963) (0.920) (1.501) (0.597)

STIMULUSt�5 26.835��� 2.932��� 5.135��� 20.324��� 20.363��� 16.469��� 4.738���
(1.314) (0.576) (0.494) (0.597) (0.569) (0.470) (0.326)

OILt�1 0.030 �0.025 �0.008 �0.021 �0.019 0.007 �0.012
(0.049) (0.021) (0.036) (0.028) (0.028) (0.022) (0.019)

MONDAY t �0.361 0.019 0.019 �0.572�� �0.639�� �0.230� �0.274
(0.390) (0.185) (0.212) (0.250) (0.256) (0.130) (0.301)

TUESDAY t 0.464 0.219 0.077 �0.054 �0.013 0.068 �0.055
(0.378) (0.204) (0.221) (0.175) (0.190) (0.132) (0.314)

THURSDAYt �0.416 �0.170 �0.306 �0.384�� �0.434�� �0.064 �0.342
(0.498) (0.238) (0.191) (0.189) (0.192) (0.144) (0.278)

FRIDAY t �0.162 �0.104 �0.252 �0.395�� �0.489�� �0.145 �0.366
(0.367) (0.221) (0.192) (0.200) (0.205) (0.141) (0.263)

RTNt�1 0.184� 0.054 �0.022 0.026 0.020 �0.028 0.038
(0.111) (0.078) (0.101) (0.146) (0.139) (0.152) (0.047)

VOLt�1 0.070 0.219 0.171 0.057 0.088 0.163 �15.668��
(0.188) (0.380) (0.254) (0.210) (0.225) (0.198) (8.073)

C �0.326 �0.220 0.003 0.225 0.189 0.003 27.807��
(0.465) (0.434) (0.300) (0.174) (0.214) (0.143) (14.205)

�R2 0.296 0.078 0.066 0.399 0.390 0.455 0.081
Wald 0.556 0.209 0.204 0.406 0.418� 0.101 0.619��

(0.576) (0.160) (0.229) (0.275) (0.252) (0.183) (0.291)

FDBEV INDUS INDGS BMATR BRESR ENEGY UTILS

STIMULUSt�1 3.320��� �2.626 �2.366 2.445��� 2.340��� �5.504��� 0.593
(0.309) (1.700) (1.866) (0.492) (0.588) (0.810) (0.385)

STIMULUSt�2 �5.673��� �4.079��� �4.417��� �12.230��� �12.171��� �5.604��� �3.807���
(0.531) (0.589) (0.605) (0.795) (0.727) (1.889) (0.541)

STIMULUSt�3 9.610��� 13.758��� 14.197��� 21.770��� 21.735��� 10.124��� 4.003���
(1.055) (1.157) (1.305) (1.842) (1.759) (1.202) (1.123)

STIMULUSt�4 �11.375��� �17.670��� �17.835��� �30.809��� �30.864��� �15.075��� �9.116���
(0.597) (1.214) (1.196) (1.794) (1.840) (1.118) (0.449)

STIMULUSt�5 4.738��� 11.040��� 10.857��� 19.340��� 19.474��� 16.181��� 8.657���
(0.325) (0.658) (0.855) (0.956) (1.101) (0.565) (0.200)

OILt�1 �0.012 �0.017 �0.020 0.007 0.008 0.024 �0.010
(0.019) (0.024) (0.025) (0.026) (0.024) (0.030) (0.023)

MONDAY t �0.274 �0.627��� �0.745��� �0.234 �0.232 �0.062 �0.218
(0.301) (0.228) (0.245) (0.292) (0.292) (0.228) (0.220)

TUESDAY t �0.055 0.177 0.088 0.369 0.369 0.576�� 0.429��
(0.314) (0.194) (0.206) (0.303) (0.302) (0.254) (0.201)

THURSDAYt �0.342 �0.112 �0.121 0.563 0.565 �0.042 0.055
(0.278) (0.171) (0.186) (0.360) (0.363) (0.233) (0.224)

FRIDAY t �0.366 �0.242 �0.285 0.061 0.063 �0.434 0.141
(0.263) (0.163) (0.174) (0.273) (0.273) (0.287) (0.196)

RTNt�1 0.038 0.088 0.091 0.056 0.057 0.010 0.084
(0.047) (0.115) (0.108) (0.072) (0.074) (0.118) (0.065)

VOLt�1 �15.682�� 0.055 0.074 0.096 0.118 0.175 �0.069
(8.081) (0.273) (0.278) (0.169) (0.175) (0.125) (0.175)

C 27.831�� 0.068 0.104 �0.421 �0.502 �0.401 0.039
(14.218) (0.228) (0.254) (0.436) (0.515) (0.264) (0.256)

�R2 0.081 0.240 0.222 0.282 0.284 0.267 0.144
Wald 0.619�� 0.423� 0.437� 0.516�� 0.514�� 0.122 0.330��

(0.291) (0.249) (0.242) (0.251) (0.213) (0.265) (0.168)

Note: Regression model.
Source: Author’s Computation.

RTNt ¼ Aþ
X5

i¼1
ciSTIMULUSt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11RTNt�1 þ c12VOLt�1 þ et

The p-values are generated after correcting for Newey and West (1987) standard errors that are robust to heteroske-
dasticity and autocorrelation. Sum of lag coefficients and p-values of the Wald test exploring the null hypothesis ofP5

i¼1 ci ¼ 0: Standard errors are presented in ( ).
The 10%, 5%, and 1% significance are denoted by �, ��, and ���, respectively. .
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Table 5. Effect of Travel ban on NZ industry returns.
TECH TELE HLTH FIN FINS RLEST COSTP

TRAVELt�1 5.204�� �1.549�� �3.742��� 3.438��� 3.287��� 5.643��� 7.103���
(2.886) (0.724) (0.457) (1.022) (0.988) (0.992) (0.500)

TRAVELt�2 �30.070��� �0.626 �0.992�� �23.043��� �22.914��� �22.615��� �11.203���
(1.242) (0.436) (0.480) (0.877) (0.847) (1.446) (0.594)

TRAVELt�3 39.754��� 5.208��� 16.122��� 33.029��� 32.571��� 27.621��� 4.981���
(3.035) (0.664) (0.685) (2.703) (2.642) (3.151) (0.711)

TRAVELt�4 �10.297��� �1.468� �12.798��� �8.850��� �8.391��� �9.547��� �0.081
(2.894) (0.789) (1.501) (3.311) (3.169) (3.195) (0.640)

TRAVELt�5 �3.769 �1.282��� 1.480� �4.198��� �4.178��� �1.000 �0.212
(2.398) (0.417) (0.821) (1.399) (1.352) (1.477) (0.287)

OILt�1 0.054 �0.005 0.023 0.017 0.019 0.043 �0.006
(0.043) (0.024) (0.020) (0.026) (0.026) (0.024) (0.020)

MONDAYt �0.007 0.081 0.027 �0.478�� �0.528�� �0.153 �0.312
(0.427) (0.187) (0.214) (0.239) (0.241) (0.125) (0.305)

TUESDAY t 0.705 0.260 �0.054 �0.030 0.023 0.108 �0.094
(0.440) (0.208) (0.212) (0.185) (0.198) (0.142) (0.318)

THURSDAYt �0.029 �0.183 �0.329 �0.430� �0.471�� �0.102 �0.405
(0.600) (0.242) (0.200) (0.233) (0.233) (0.170) (0.288)

FRIDAY t 0.188 �0.058 �0.251 �0.311� �0.394�� �0.104 �0.406
(0.426) (0.216) (0.191) (0.188) (0.192) (0.142) (0.266)

RTNt�1 0.278��� 0.066 0.069 0.196 0.177 0.200 0.030
(0.101) (0.071) (0.076) (0.112) (0.109) (0.131) (0.048)

VOLt�1 �0.115 �0.179 0.141 �0.117 �0.110 �0.015 �14.999��
(0.216) (0.364) (0.192) (0.143) (0.159) (0.180) (7.930)

C �0.211 0.210 0.064 0.332� 0.344 0.079 26.672��
(0.451) (0.418) (0.257) (0.183) (0.214) (0.160) (13.960)

�R2 0.244 0.055 0.201 0.465 0.447 0.479 0.068
Wald 0.821 0.284� 0.070 0.376� 0.375� 0.101 0.588��

(0.620) (0.153) (0.177) (0.205) (0.194) (0.140) (0.293)

FDBEV INDUS INDGS BMATR BRESR ENEGY UTILS

TRAVELt�1 7.103��� 8.358��� 8.722��� 11.167��� 11.036��� 0.164 0.486
(0.500) (1.304) (1.296) (0.895) (0.870) (0.958) (0.467)

TRAVELt�2 �11.203��� �17.972��� �17.925��� �29.327��� �29.331��� �15.164��� �8.831���
(0.594) (0.989) (1.081) (1.494) (1.481) (0.914) (0.429)

TRAVELt�3 4.981��� 22.566��� 22.245��� 13.962��� 13.841��� 29.511��� 14.530���
(0.711) (1.254) (1.352) (2.618) (2.687) (1.447) (0.733)

TRAVELt�4 �0.081 �7.958��� �7.058��� 5.403��� 5.221��� �14.775��� �4.026���
(0.640) (1.494) (1.621) (1.458) (1.501) (1.981) (0.909)

TRAVELt�5 �0.212 �4.484��� �5.464��� �0.597 �0.175 0.413 �1.903���
(0.287) (1.056) (1.071) (0.989) (1.535) (1.136) (0.462)

OILt�1 �0.006 0.021 0.019 0.022 0.023 0.083�� 0.012
(0.020) (0.019) (0.019) (0.039) (0.038) (0.035) (0.020)

MONDAYt �0.312 �0.533�� �0.659��� �0.268 �0.270 0.155 �0.185
(0.305) (0.215) (0.232) (0.296) (0.297) (0.222) (0.221)

TUESDAY t �0.094 0.194 0.094 0.371 0.369 0.639�� 0.420��
(0.318) (0.196) (0.205) (0.296) (0.295) (0.296) (0.200)

THURSDAYt �0.405 �0.082 �0.096 0.410 0.406 �0.003 0.052
(0.288) (0.178) (0.193) (0.360) (0.356) (0.234) (0.232)

FRIDAY t �0.406 �0.167 �0.217 0.048 0.048 �0.293 0.168
(0.266) (0.142) (0.149) (0.281) (0.281) (0.282) (0.189)

RTNt�1 0.030 0.169 0.150� 0.000 �0.002 0.151�� 0.127��
(0.048) (0.077) (0.083) (0.068) (0.068) (0.067) (0.050)

VOLt�1 �15.013� �0.308 �0.286 0.082 0.119 �0.060 �0.144
(7.937) (0.194) (0.174) (0.188) (0.207) (0.127) (0.152)

C 26.695� 0.352� 0.410�� �0.372 �0.484 �0.156 0.114
(13.972) (0.199) (0.196) (0.487) (0.603) (0.245) (0.248)

�R2 0.068 0.339 0.322 0.250 0.251 0.281 0.173
Wald 0.588�� 0.511�� 0.521�� 0.608�� 0.592��� 0.148 0.257�

(0.293) (0.223) (0.213) (0.247) (0.211) (0.239) (0.150)

Note: Regression model.
Source: Author’s Computation.

RTNt ¼ Aþ
X5

i¼1
ciTRAVELt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11RTNt�1 þ c12VOLt�1 þ et

The p-values are generated after correcting for Newey and West (1987) standard errors that are robust to heteroske-
dasticity and autocorrelation of up to 12 lags. Sum of lag coefficients and p-values of the Wald test exploring the
null hypothesis of

P5
i¼1 ci ¼ 0: Standard errors are presented in ( ).

The 10%, 5%, and 1% significance are denoted by �, ��, and ���, respectively. .
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government has plans to support the aviation and healthcare industry and is setting
aside a fund for acquiring vaccines, such initiatives have been unable to increase invest-
ors’ confidence in the pandemic and its implication for the economy. Media and
experts consider TECH as one of the major industries to play a key role in the ‘road to
recovery’ from this economic crisis and one of the secured industries that will flourish
in the coming years due to work-from-home culture and remote working opportuni-
ties. However, based on our findings, such assessments by experts and media have not
been able to assure investors regarding investment in TECH. Tech firms that have an
affiliation with China, for example, are likely to heighten investors’ uncertainty. This is
aligned with prior studies that technology stocks are considered speculative by investors
(e.g. Baker & Wurgler, 2006; Chen et al., 2013). Since the dot-com bubble in the 1990s,
investors have moved investment towards consumer goods, financials, resources, and
utilities (Anderson et al., 2010). In our industry-wise returns analysis, we find support
that government policies raised investors’ confidence in FIN, FINS, COSTP, UTILS,
BMATR, and BRESR, which is aligned with Anderson et al. (2010).

Table 6. Effect of COVID-19 factors (Lockdown, Stimulus package and Travel ban) on the dynamic
equi-correlation (DECO) among NZ industries.

Lockdown Stimulus Travel

COVFACt�1 �0.0024 �0.0059��� 0.0052���
(0.0016) (0.0013) (0.0012)

COVFACt�2 0.0028��� �0.0037��� 0.0051���
(0.0007) (0.0013) (0.0010)

COVFACt�3 �0.0029��� 0.0151��� 0.0031�
(0.0010) (0.0027) (0.0018)

COVFACt�4 0.0016 0.0040��� �0.0127���
(0.0011) (0.0010) (0.0014)

COVFACt�5 0.0006 �0.0097��� �0.0008
(0.0013) (0.0008) (0.0011)

OILt�1 �0.0001�� �0.0002��� �0.0001��
(0.0001) (0.0001) (0.0001)

MONDAY t 0.0001 �0.0001 0.0000
(0.0004) (0.0004) (0.0004)

TUESDAY t 0.0004 0.0003 0.0002
(0.0004) (0.0004) (0.0004)

THURSDAY t 0.0000 0.0000 0.0000
(0.0005) (0.0005) (0.0005)

FRIDAY t 0.0004 0.0003 0.0003
(0.0007) (0.0006) (0.0006)

DECOt�1 0.9721��� 0.9685��� 0.9492���
(0.0194) (0.0184) (0.0180)

C 0.0000 0.0000 0.0000
(0.0003) (0.0003) (0.0003)

�R2 0.9429 0.9456 0.9464
Wald �0.0003 �0.0001 �0.0001

(0.0003) (0.0003) (0.0003)

Note: Regression model.
Source: Author’s Computation.

DECOt ¼ Aþ
X5

i¼1
ciCOVFACt�i þ c6OILt�1 þ c7MONDAYt þ c8TUESDAYt

þ c9THURSDAYt þ c10FRIDAYt þ c11DECOt�1 þ et

The p-values are generated after correcting for Newey and West (1987) standard errors that are robust to heteroske-
dasticity and autocorrelation. Sum of lag coefficients and p-values of the Wald test exploring the null hypothesis ofP5

i¼1 ci ¼ 0: Standard errors are presented in ( ).
The 10%, 5%, and 1% significance are denoted by �, ��, and ���, respectively.
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5. Conclusion

In this paper, we examined the impact of three policies (lockdown, a stimulus package,
and a travel ban) adopted by the New Zealand government to cope with the COVID-
19 outbreak on 14 industry equity returns. We were motivated by the particularity of
New Zealand as being one of the most successful countries among the OECD to deal
with the pandemic using a curve-crushing response strategy called ‘go hard and go
early’. While most countries struggled to confront the quick spread of COVID-19 cases,
New Zealand, a nation of nearly five million people, was seen as one of the safest pla-
ces as it managed to contain the spread of the virus and achieve a relatively long period
of COVID-19-free status spanning over 102 days. Notably, the academic literature lacks
empirical evidence on the effect of coronavirus-related restriction policies on the aggre-
gated and disaggregated levels of equity returns in New Zealand.

Using multivariate GARCH model and regression analyses, the main results
show heterogeneity in the effects of the three governmental policies on industry
stock returns. They can be summarised as follows. First, the dynamics of the equi-
correlation among industry stock returns become positive around mid-March 2020
when the WHO declared COVID-19 a pandemic, reflecting an increase in the level of
integration among the various industry stock indices. Second, lockdown has had a
positive impact on NZ50 market returns, suggesting that the government initiative of
lockdown has increased investors’ confidence in the market, which is not the case for
the stimulus package and the travel ban. Third, the effect of each of the three govern-
mental policies was positive and significant for at least eight industry returns.
However, none of the three policies had a significant impact on technology, health-
care, and real estate returns.

The findings have important implications that concern policymakers and investors.
For the former, several lessons can be drawn regarding the factors and policies that
can affect stock market stability at the aggregate and industry levels. Specifically, the
findings suggest that not all three policies are alike for the performance of stock mar-
ket returns in New Zealand. This finding is important as it helps the local regulators
and policymakers conclude the most suitable policies for the stock markets to be
adopted against catastrophic events such as COVID-19, especially if the second wave
of COVID-19 emerges. On the industry level, the findings point to the heterogeneous
reaction of stock returns to various governmental policies, which would assist regula-
tors and policymakers in formulating more targeted policies at the industry level that
can maintain financial stability and the well-functioning of the stock markets in New
Zealand. They matter for policy formulation and the resiliency of each industry to
various events and action plans, which can be used to add more flexibility to the
functioning of the New Zealand stock market for the sake of efficiency. Possible pol-
icy interventions beyond a tax referral might be needed to improve the creditworthi-
ness of damaged firms during the pandemic. The findings might also serve as a
reference for other countries in their battle against COVID-19 and to better learn
from the effects of such emergency responses on stock market returns.

For investors and portfolio managers, the findings provide new insights on the
effects of response policies related to COVID-19 on the price discovery in the stock
markets at both aggregate and industry levels. This is useful to asset pricing and
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portfolio management as it helps to uncover specific factors and policies that can
drive stock returns and, thus, market risk. Based on our findings, investors can refine
their trading and investment strategies during health crisis periods to optimise
returns, minimise risk, and conduct a switching strategy across industry stock indices
for the benefits of diversification and hedging, as well as risk management.

However, given that the New Zealand government’s response to the pandemic
comes at a high cost, it is too early to assess the adverse effect that the accumulative
debt induced during the COVID-19 period will have on the local economy and stock
markets in the long-run. Accordingly, future research should assess the effects of gov-
ernmental response to COVID-19 on industry stock returns while differentiating
between the short-term and the long-term. Other future studies can consider the
same effects while considering a sample from all countries.

Notes

1. https://www.unido.org/stories/coronavirus-economic-impact-10-july-2020
2. Notably, New Zealand is not free from future potential outbreaks evolving from

breakdowns of border-control and confinement measures.
3. https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/

covid-19-current-situation/covid-19-current-cases/covid-19-current-cases-details
4. https://www.nejm.org/doi/full/10.1056/NEJMc2025203
5. Generally, investors move into defensive stocks during economic downturn, whereas they

opt for cyclical stocks during economic booms.
6. https://www.who.int/westernpacific/news/feature-stories/detail/new-zealand-takes-early-and-

hard-action-to-tackle-covid-19
7. https://www.tvnz.co.nz/one-news/new-zealand/australian-economic-journalist-slams-new-

zealands-covid-19-response
8. New Zealand moved to level 2 and 1 on May 13, 2020 and June 08, 2020, respectively.

Auckland has moved to level 3 and rest of the country to level 2 on August 12, 2020.
9. Due to restrictions on both domestic and international movements, travel and leisure

subsectors suffered directly; such restrictions also hit the oil market as global demand for
oil fell drastically leading to negative oil price.

10. https://cfotech.co.nz/story/covid-19-92-of-top-25-tech-companies-report-market-capitali
sation-decline

11. https://itbrief.co.nz/story/covid-19-means-new-zealand-s-tech-sector-is-more-important-than-
ever-nztech

12. https://www.careers.govt.nz/job-hunting/whats-happening-in-the-job-market/covid-19-and-
the-labour-market/

13. https://www.infometrics.co.nz/examining-the-nz-industries-hit-hardest-by-the-covid-19-pandemic/
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